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(54) MAGNETORESISTANCE ELEMENT AND MAGNETIC INFORMATION REPRODUCING METHOD 

(57)Abstract: m . j 

PROBLEM TO BE SOLVED: To nondestructively read out magnetic 
information by a recording element using a magnetoresistance effect and to 
increase a reproduced output by providing a tunnel insulating film 
interposed between a ferromagnetic conductive film and a magnetic 
laminated film. 

SOLUTION: A magnetic laminated film in which first and second 
ferromagnetic conductive layers are antihero magnetically exchange- 
bonded with each other is used as a magnetic laminated film 6. The 
saturated magnetic field of this laminated film 6 is define as Hs. The 
recording to a ferromagnetic conductive film 4 is performed by the 
impressing if a recording magnetic field Hw. A the time of a reading, the 
tunnel current between the laminated film 6 and the conductive film 4 is 
used. That is, a read magnetic field Hr is impressed on the laminated film 6 
to allign magnetizations in one direction. Since a nondestructive readout is 
needed, when the coercive force of the laminated film 6 is defined as He, 
the Hr becomes to be Hc<Hr. Here directions of magnetizations of the 
laminated film +6 and the conductive film 4 are the same directions when 
the recorded state of the conductive film 4 is 'V and reversal directions 
when the state is '0'. Consequently, when a bias voltage is impressed 
between the laminated film 6 and the conductive film 4, a tunnel current is 
made to flow and then a small voltage is generated when the state is 'V and 
a large voltage is generated when the state is '0' in between both films. 
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